Fluorescence microscopy-based high-throughput screening for factors involved in gene silencing.
Gene silencing in eukaryotes is a highly controlled process. It involves the concerted action of histone and DNA-modifying enzymes as well as transcription factors and chromatin-associated proteins. To understand how epigenetic gene silencing is regulated, it is important to identify the factors involved in this process. Here we describe an assay that allows high-throughput screening for factors involved in gene silencing. This assay exploits the susceptibility of the viral cytomegalovirus (CMV) promoter to epigenetic silencing in embryonic stem cells (ESCs) and uses reporter constructs with an optical readout to determine the gene silencing potential of candidate factors. This approach allows to study mechanisms and kinetics of gene silencing in living cells and to evaluate the role of DNA methyltransferases, histone-modifying enzymes, and other chromatin-associated factors during gene silencing.